Letters to the Editor 1543 it before publication.' We have recently become aware of a published thesis by Margot M. Bartelings8 at the University of Leiden that discusses cardiac development and uses the new terminology of Pexieder et a17 as well as the classic nomenclature.
Left Ventricular Unloading During Reperfusion
The article by Van Winkle et all raised several points that directly contradict the findings of numerous research groups. In their introduction, the authors misstated that "To date...clear evidence that left ventricular decompression during reperfusion without confounding variables..., can induce salvage..., is unavailable." Experimental series reported from our laboratory have shown significant myocardial salvage by left ventricular bypass alone during reperfusion. These experiments were in in vivo canine hearts that were not fibrillating, nor was cardioplegia used, and the myocardial salvage appeared to be solely due to mechanical unloading during the reperfusion period.23 After 2 hours of left anterior descending coronary artery occlusion followed by reperfusion, the infarct size was reduced from a 55.4% ratio of area of infarct to area of risk (AI/AR) to a 16.6% AI/AR by pulsatile left heart bypass. We demonstrated similar salvage in a different experimental series in which the heart was unloaded with percutaneous total heart bypass.4 Reduction of infarct size by unloading during ischemia has been reported by Pennock The complex ex vivo, cross-circulation model used by Van Winkle and associates does not quantitate the "isovolumetric work," a "time-tension index," or the myocardial oxygen consumption (MVo2) in the different groups. To achieve effective "unloading" and subsequent tissue salvage, MVo2 should be reduced by approximately 50%. The authors do not document that myocardial oxygen consumption is significantly reduced in the "unloaded" group, although these data should have been available from the effluent coronary blood. Conversely, the authors' "tension" hearts had a left ventricular end-diastolic pressure of 7 mm Hg, much less than expected after an in vivo myocardial infarction, suggesting that the difference in loading conditions between the two groups may be small.
The TTC methodology is standard for acute infarct determination. However, as acknowledged by the authors, TTC data obtained only 2 hours after an intervention are quite questionable.8 The authors do not explain why their protocol was not extended an additional 2 hours so that the TTC results would be more accurate.
Finally, the power of their experimental model is limited. With SEMs being 10.5% (6/57; n=10 for each group), assuming normal distribution, and setting the power of the test to be 80% to find a significant difference at the 5% significance level, only a magnitude of 41% difference between groups would be expected to be detected in this experiment.9
The conditions that affect myocardial recovery during reperfusion after acute infarction are complex. To reduce the ultimate size of infarction, hearts must be significantly unloaded compared with controls or the assay must be extremely sensitive. Certainly there has been extensive experimental work documenting the effects of unloading when these conditions are met, as well as a large clinical experience demonstrating myocardial recovery with left heart assist devices. The research reported by Van In regard to the TTC staining method, the reference cited was for nonreperfused tissue in which enzyme washout is slow. Horneffer et a112 validated the 2-hour reperfusion time. They reported that with 30-or 90-minute coronary occlusions, infarct size measured at 2 hours' reperfusion with tetrazolium was not significantly different than infarct sizes assessed at 48 hours' reperfusion. We also compared 2-with 24-hour reperfused infarcts in the in situ rabbit heart and found no difference, indicating that the ultimate infarct size had been reached after 2 hours of reperfusion (unpublished data).
The power of this experimental model is not as limited as Grossi et al suggest. In our study, the infarct size of group 4 hearts (131±5% AAR) was found to be significantly different than group
